and improving the quality of fresh water supplies for human use.
Groundwater storage and flow can provide HSS as well. Raising groundwater levels can increase baseflow to streams, enhancing the quality of riparian and aquatic habitats. Maintaining elevated groundwater levels if there are increased outflows to streams may require additional aquifer inflows in order to maintain HSS. Thus, both groundwater storage and flow can contribute value to HSS. Reducing the delivery of finegrained sediment to streams can provide multiple HSS. Fine sediment can clog streambeds, reducing hyporheic exchange that would otherwise benefit nutrient cycling and temperature regulation. Excessive sedimentation in losing streams can limit streambed recharge of underlying aquifers, a significant fraction of groundwater budgets in some basins. Thus controlling erosion, transport, and deposition of sediment in streams can provide HSS to groundwater.
In coastal basins, groundwater outflows to the ocean can help to limit (or mitigate) the impacts of sea water intrusion, by flushing fresh water through the mixing zone and advecting salt from an aquifer. Groundwater flows to the coastal ocean can contribute to nutrient fluxes, and may assist in development of "hard grounds" that provide aquatic habitat. Maintaining groundwater outflows in coastal basins may become more challenging in coming decades because of rising sea level and changing precipitation patterns, even in basins that have limited pumping and are otherwise being managed "sustainably" under current conditions. I am not suggesting that all HSS or aquatic systems be assessed in the same way, or that different regions or agencies should apply identical HSS values for a given flow or storage. Rather, I propose that the HSS concept can be used as a framework by which agencies, regulators, and stakeholders can organize thinking about potential impacts of resource management options. The consideration of HSS may be particularly useful in California as many basins seek to implement the Sustainable NGWA.org Vol. 53, No. 5-Groundwater-September-October 2015
Groundwater Management Act (SGMA), California's first statewide groundwater management legislation. SGMA links surface water and groundwater, explicitly recognizing connections between reservoirs that historically have been considered and managed separately.
The HSS concept can also be considered as a "call to action" for Groundwater readers, many of whom are highly qualified to define, investigate, and report on ways in which both groundwater storage and flows can provide a wide range of benefits.
